Differential effects of apomorphine in 6-hydroxydopamine-treated and aged rats.
Effects of dopamine depletion and old age were tested on the ability of rats to discriminate the interoceptive cue produced by IP administered apomorphine. In Experiment 1, rats were administered IC injections of 6-hydroxydopamine or its vehicle at 5 days of age. Administration of this dopamine neurotoxin resulted in significant depletion of whole-brain dopamine to 27.2% of controls as indicated when the brains of littermate rats, killed at 35 days of age, were analyzed by high-pressure liquid chromatography. Although this dopamine depletion was significant, toxin-treated rats learned to discriminate 0.16 mg/kg apomorphine from saline at the same rate as control rats. However, the dose-response curve for apomorphine discrimination after doses of 0.04-0.24 mg/kg suggested hypersensitivity to the dopamine agonist in toxin-treated rats. In Experiment 2, senescent rats were similarly trained to discriminate apomorphine in the two-lever food-motivated operant task. Dose-response testing indicated hypersensitivity similar to that found in 6-OHDA-treated rats. This increased behavioral responsiveness of aged rats to dopamine agonists is discussed in relation to receptor supersensitivity, metabolic rates, and blood-brain barrier permeability.